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学 位 論 文 の 要 旨 
 
海洋性 Shewanella 属細菌によるポリ（3−ヒドロキシブタン酸）の分解機構 
(Characterization of a poly(3-hydroxybutyrate)-degrading marine bacterium, Shewanella sp. from 
coastal seawater, and its poly(3-hydroxybutyrate) depolymerase) 
             







士論文において，海洋中での P(3HB)の生分解機構を明らかにするために 2 章において海洋








細菌に属していることが示された。単離株は 15˚C で P(3HB)を最も速く分解した。本株の
増殖における最適塩濃度を調べたところ，本株の最大比増殖速度は 0.2 M の NaCl 存在下で






3 章では，2 章で単離した Shewanella sp.のゲノム DNA からサザンハイブリダイゼーシ
ョン法により P(3HB)分解酵素遺伝子をクローニングした。目的の P(3HB)分解酵素遺伝子



























Plastic wastes are dumped into the ocean at a rate of 14.3 million tons each year, leading to the 
marine pollution. Biodegradable plastics have attracted considerable attention as a potential solution. 
Poly(3-hydroxybutyric acid) [P(3HB)] is one of typical biodegradable plastics. Biodegradable 
mechanism of P(3HB) have been well studied in terrestrial and freshwater environments, but less is 
known about those in marine environments. So I characterized a marine P(3HB)-degrading 
bacterium (2nd chapter) and further elucidated the relationship between structure and function of its 
P(3HB) depolymerase (3rd chapter) in this doctoral thesis. 
In the 1st chapter, I described the background and objective of this study. 
In the 2nd chapter, a marine P(3HB)-degrading bacterium (strain JKCM-AJ-6,1α) was isolated 
from a coastal seawater of Japan. Phylogenetic analysis revealed that the strain JKCM-AJ-6,1α 
belonged to the genus Shewanella. In the isolate, the optimum temperature for degradation of 
P(3HB) was 15°C. The maximum specific growth rate (µ = 1.0 h−1) was attained at a NaCl 
concentration of 0.2 M, but the strain was able to grow even in the presence of 0.8 M NaCl. This is 
the first report showing P(3HB) depolymerase activity in a member of the genus Shewanella. It is 
concluded that the genus Shewanella may be one of the key bacterial groups involved in the P(3HB) 
cycle in marine environments. 
In the 3rd chapter, a P(3HB) depolymerase gene (phaZShe) was cloned from the genomic DNA of 
the marine bacterium Shewanella sp. strain JKCM-AJ-6,1α (wild-type strain). The gene was 2049 
bp and encoded 683-amino acids protein with a molecular mass of 70,382 Da. Meanwhile, both of 
P(3HB) depolymerases purified from wild-type strain (wPhaZShe) and expressed in Escherichia coli 
BL21 (rbPhaZShe) were unstable above 15°C, demonstrating that the enzyme is thermolabile. 
Besides, rbPhaZShe had a similar molecular mass (70 kDa) compared with calculated one based on 
the sequence, whereas wPhaZShe had a smaller molecular mass (47 kDa). wPhaZShe activity was 
lower at concentrations < 0.4 M. In contrast, the activity of rbPhaZShe decreased with increases in 
NaCl concentration. Moreover, wPhaZShe did not show a self-inhibition effect, but rbPhaZShe did it. 
These suggest that the wPhaZShe has an advantage for P(3HB) degradation in marine environments 
with relatively high NaCl concentrations owing to a less self-inhibitory effect.  
In this thesis, I found a novel type of P(3HB) depolymerase, which changed to a halophilic form 
by losing the SBDs at high salt concentration. This finding would provide insights into a 
biodegradation mechanism of P(3HB) in marine environments, so that ones could acquire a clue to 
design new biodegradable materials used there. 
 
 
 
 
 
